In this paper, we propose a homotopy continuous method (HCM) for solving a weak efficient solution of multiobjective optimization problem (MOP) with feasible set unbounded condition, which is arising in Economical Distributions, Engineering Decisions, Resource Allocations and other field of mathematical economics and engineering problems. Under the suitable assumption, it is proved to globally converge to a weak efficient solution of (MOP), if its x-branch has no weak infinite solution.
Introduction
Mathematical modeling of real-life, economics and engineering problems usually results in optimization and decision systems, such as multiobjective optimization systems, linear and nonlinear optimization systems, global optimization systems and others. Many mathematical formulation of economics and decisions contain multiobjective optimization problems, which arise in use of choosing projects in Bid Decision, developing production plan by Enterprise and requiring human resource in Management; for more details see ( [1, 2] ) and the reference cited therein. Therefore, it is very actually meaning subject how we find the KKT points of multiobjective optimization problem. Hence we consider the following multiobjective programming problem with inequality constraints: Since 1981, Garcia and Zangwill [3] firstly used homotopy method to study convex programming problem, which makes the method become a powerful tool in dealing with various programming problems. In 1988, Megiddo [4] and Kojima [5] et al. discovered that the Karmakar interior point method was a kind of path following method for solving linear programming. Since then the interior path-following method has been extensively used for solving mathematical programming problems. In 1994, Lin, Yu and Feng [6] constructed a new interior point method-combined homotopy interior point method (CHIP method), formed by Newton homotopy and linearly homotopy-for solving the KKT point of convex nonlinear programming. Subsequently, Lin, Li and Yu [7] , without strictly convexity of the logarithmic barrier function, showed that the iteration points generated by CHIP, also converged to the KKT points of optimization problem. In 2003, CHIP method was generalized to convex multiobjective optimization problem by Lin, Zhu and Sheng [8] . They constructively proved the existence of KKT system solution for corresponding purification problem.
In 2008, Song and Yao [9] further generalized the results of [8, 10] . They constructed a new combined homotopy mapping. A smooth bounded homotopy path was obtained under the normal cone condition and weaker Mangasarian-Fromovitz constraint qualification. However, up till now the convergence of homotopy path in literature related above is obtained under the condition that the feasible set is nonempty and bounded. Recently by adapting the combined homotopy method developed in [11, 12] , a homotopy method was proposed in [13, 14] for variational inequalities on unbounded sets.
In this paper, we will discuss about homotopy methods for MOP on unbounded set. Under conditions which are commonly used in the literature, a smooth path from a given interior point set to a solution of MOP will be proven exist. The paper is organized as follows. In Section 2, we recall some preliminaries results, formulate an equivalent form of KKT system for MOP and list some lemmas from differential topology which will be used in this paper. In Section 3, we proved in detail existence and convergence of the smooth path under a weak condition.
Throughout the paper, let 
represent the nonnegative and positive orthant of , respectively. n R
Preliminaries
As we know, the solutions for a multiobjective programming problem are referred to variously as efficient, Pareto-optimal and nondominated solution [15] . In this paper, we will refer to a solution of a multiobjective programming problem as an efficient solution.
Definition 2.1 [15] x  is an efficient solution of multiobjective programming problem, if there is no y   such that     f y f  x holds. In [9] , a homotopy method for MOP with bounded  was given. In this paper, we will discuss MOP with  which is not necessarily bounded. It is well known that, if x is an efficient solution of MOP, under some constraint qualifications (e.g. Kuhn and Tucker constraint qualification [16] ), MOP satisfies KKT constraint condition at x (see [10, 15] ):
where , , ,
We call that a point x satisfying the KKT condition (1) 
 is called a Kuhn-Tucker vector of MOP. Usually, we will solve its KKT system of MOP instead of solving MOP directly.
The following lemmas from differential topogy will be used in the next section.
Definition 2.2 [17] Let X and Y be topological space,
,
,0 , .
To solve (2), the homotopy mapping H is given by [7] as follow:
where
Sometimes, we rewrite 
Main Results
According to [15] , as t tion problem is conv 
The following example illustrates the meaning of Definition 3.1.
is a n at weak for MO r any given Thus, we have The properties of norm y the following equality holds, that is, given a start point r any y   , we construct two set as fol- From the (7), (8) and the second equation in (3), we simplify the Equation (8), that is now: 
. This contrad Thus, we obtain 0
2) When   1 , we rewrite (12) as 
